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SPECIFICATION 

A fire protection sprinW rhead 

5 This Invention relates to fire-protection sprinkler 
heads of the horizontal-sidewall type. 

Fire protection sprinkler heads generally include a 
deflector for distributing a spray of water (or other 
ttre retardant fluid) over a wide area. The deflector is 

10 attached to one end of the sprinkler head frame and 
positioned in the path of the stream of water that 
emerges from the throat of the sprinkler head at the 
opposite end of the frame and which is correctable 
to the source of water under pressure. 

15 In the case of horizontal-sidewall sprinkler heads, 
which are typically mounted near the top of a vertical 
wall, the stream of water emerges horizontally from 
the throat and strikes a portion of the sprinkler head 
frame as weP as the deflector plate. The deflector 

20 plate of horizontal-side wad sprinklers usually con- 
sists of a primarily planar surface, more nearly hori- 
zontal than vertical, which is interconnected with a 
series of fluid deflecting elements that are more 
nearly vertical than horizontal. 

25 The purposes of the primarily planar surfaces are 
to confine the upward trajectory of the spray of 
water as well as distribute a portion of it over the far 
reaches of the area to be protected by the sprinkler 
head. The principle purpose of the nearly vertical 

30 fluid deflecting elements is to distribute a portion of 
the 8 pray of water over the area closer to the sprink- 
ler head. 

This invention relates to a particular configuration 
of the fluid deflecting elements which has been 

35 found to provide an improved means of distributing 
a portion of the spray over an area Intermediate in 
distance from the sprinkler head. 

It has been found that improved uniformity in 
spray can be achieved by so shaping the essentially 

40 vertical fluid deflecting elements (commonly refer- 
red to as tines), projecting downwards beneath the 
axis of the throat such that the slots between them 
grow narrower progressing fn the downward direc- 
tion. Observations show that this shape slot causes 

45 water passing through the a lot to be given a trajec- 
tory inclined toward the centeriine (or throat axis) of 
the sprinkler head. It has been realized that by using 
such a slot In a horizontal-sidewall deflector, the slot 
provides Improved spray coverage ahead of the 

50 sprinkler head, generally in the middle of the area to 
be covered, by giving a raised trajectory to water 
passing through the slot Horizontal sidewall sprink- 
lers typically direct too much water downward onto 
the floor below the sprinkler (adjacent to the near 

55 wall) as well as to the far reaches of the area to be 
covered and too little water toward the center of the 
area. The principle cause of this uneven distribution 
is that the flow path downstream of the throat is 
typically obstructed along the centeriine of the 

60 sprinkler, e.g., by th deflector hub and by arms 
supporting the deflector. The new slot configuration 
raises th trajectory of water passing through it 
sending water into the shadow of these obstruc- 
tion , and thereby increasing the spray density at the 

65 center of the area to be covered by th sprinkler 



head. 

The structure of a preferred embodiment of the 
invention will now be described, after first briefly 
describing the drawings. 
70 Fig. 1 is a perspective view of said embodiment 
installed on one vertical wall of a room. 

Rg. 2 is a side view, partially cross sectioned, of 
said embodiment 

Fig. 3 is an elarged frontal view of the deflector 
75 taken at 3-3 of Fig. 2, 

Fig. 4 is a top view of the deflector taken at 4-4 of 
Fig. 2. 

Fig. 5 is a fragmentary view of the lower half of the 
deflector taken at 5-5 of Fig. 3. 

80 Fig. 6 is a diagrammatic side view of the deflector 
showing the fluid trajectory achieved with typical 
prior art deflectors. 

Fl g. 7 is the same view as Fig. 6 showing the 
Improved trajectory achieved with the slot of the 

85 invention. 

Turning to Fig. 1, there is shown a horizontal 
sidewall sprinkler 10 Installed in supply pipe 12 near 
the top center of wall 14 of a rectangular room 16 
(indicated in broken lines). For reference purposes, 

90 wall 14, on which the sprinkler ismou nted, is refer- 
red to as the near walL Wall 18, opposite the sprink- 
ler, Is the far wall. 

The sprinkler head is shown in cross section In Fig. 
2. Body 30 (a machined bronze casting) has an inter- 

95 naf passage or throat 31 for discharging water end 
threads 32 for attachment to a supply fitting. Integral 
arms 34 extend outward from body 30 to element 38, 
to which is attached deflector plate 38. Throat 31 (a 
frustoconical interior surface running along the hori- 

100 zontal axis through body 30) is normally sealed shut 
by button 40 and gasket 42, which are supported by 
strut 44. The opposite end of strut end of strut 44 
rests in a groove In hook 45, the groove being offset 
slightly from fulcrum 46 on element 38, to provide 

105 mechanical advantage. Hook 46 is secured to the 
strut via a key member (not shown), a solder layer 
{not shown), and bell-shaped heat collector 52. 

Turning to Fig. 3, there is shown a frontal view of 
deflector plate 39, which is cut from brass (0.049 to 

110 0.053 inches 1.25 to 135mm thick). Extending from 
central hud portion 60 are a plurality of differently 
sized and shaped deflector elements 72, 74, 76, 78. 
Tines 72, 74 are bent back to an angle A (about 70°) 
(Fig. 2) from the horizontal plane of the central hub. 

116 Small tines 72 converge toward each other. Between 
tines 72 there is formed a slot 80, best seen in Rg. 6. 
The width of slot 80, over length D (0.06 inches 
1.52 mm). Initially increases for greater radial dis- 
tances from the hub to a maximum width A (0.26 

120 inches 6.61mm), and then, over length C (0.14 Inches 
3.56mm), decreases, due to the converging orienta- 
tion of tines 72, to a width B (0.16 Inches 4w07mm). 
The root dimension E of slot 80 is approximately 
o,12 inches (3.05mm). Converging tines 72 ach 

125 have a dimension G of 0.12 inches (3.05mm) at their 
base and a dimension R of 0.08 inches (2.03mm) at 
their tip. The top of slot 80 is spaced a dimension H 
of 0.22 inches (5.69mm) beiowth center of hub 60. 
Above central hub 60 there is provided a confining 

130 element 62, extending outward horizontally (per- 



2 



pend fcular to th vertical plane of the hub). The 
lower surface of the confining element is spaced a 
dimension J f about 0.39 inches (9.91 mm) above 
the center f the hub. The confining lementis 

5 upwardly deformed at its downstream center to 
form channel 90, which extends upstream from 
downstream end 91 of element 62 by a dimension L 
(0.44 inches 1 1.18mm), to a point about midway 
between end 91 and upstream end 93. In plan view 

10 (Fig. 4), the boundary 95 between channel 90 and the 
surrounding flat-uniformed areas is generally parab- 
loc in shape, with the vertex of the parabola at the 
upstream end of the channel. Un deformed areas 
surround the channel on both lateral sides and 

1 5 upstream. The undersurface of the channel is arcu- 
ate (upwardly concave and tapering, approximating 
a conical surface) with a radius of about 0.27 inches 
(6.86mm) at downstream end 91, and the centerline 
of the undersurface is inclined at an angle of from 

20 10° to 12° with respect to the undeformed areas. The 
channel smoothly merges into the undeformed area, 
with a fillet radius at boundary 95 of about 0.27 inches 
(6.86mm), the same as the maximum radius of the 
undersurface of the channel. The downstream 

25 mouth of the channel has a width K of 0.56 inches and 
a vertical depth (or height) P of about 0.03 inches 
(2.03mm). The upstream end of the channel is a dis- 
tance M (about 0.20 inches 5.08mm) downstream of 
the upstream surface of tine 78 on the deflector hub. 

30 When the sprinkler is activated (by fusing of the 
solder layer), strut 44 and button 40 are released, 
and water (or other fire-retardant liquid) flows 
through throat 31 in a stream directed at deflector 
plate 38, which produces and distributes a spray in a 

35 generally rectangular pattern to match the size of 
room 16. The sprinkler is designed to deliver a spray 
pattern of an acceptable minimum density through- 
out an area sixteen feet (4.88mm) wide and twenty 
fourfeet (7.32mm) long. Water is primarily directed 

40 at the floor and lower wall areas, including the near* 
side and far walls. As the height and contour of the 
ceiling above the sprinkler can vary for each installa- 
tion, th e ceiling is not depended upon to deflect the 
spray. 

45 Each portion of deflector plate 38 serves to sepa- 
rate function in distributing the spray. Lower tines 74 
distribute water onto the near wall and adjacent floor 
area (e.g., the first ten feet (3.05m) of floor). Long 
rectangular slots 77 distribute water onto the inter- 

50 mediate floor area. Confining element 62, upper tine 
78, and aperture 79 control the distribution of water 
at the far wall and far floor area. Upper tine 78 
causes water passing through aperture 79 to spread 
out In a fan-shaped horizontal spray. The width of 

55 aperture 79 determines the width of the horizontal 
spray. Confining element 62 directs the fan-shaped 
spray below the ceiling toward the far areas of the 
room. 

To correct the otherwise I w water density which 
60 can occur in intermediate region I, small lower tines 
72 are used to raise the trajectory of water passing 
through the slot 80 between the tines. Tests have 
shown that It Is important to shape th slot so it 
narrows radially, preferably first widening and then 
65 narrowing. Figs. 6 and7 compare the performance 
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of the new deflector (Fig. 7) with that of a typical 
prior art deflector not having the narrowing slot (Fig. 
6). With the straight or diverging tines and widening 
slot typical of the prior art, the flow stream S passing 

70 through slot 80 becomes angled downward. With 
the narrowing slot of the invention, the portions of 
the stream emerging from slot 60 are angled upward 
slightly. The net result is that some of the waterthat 
would be deflected downward into the near region N 

75 (Rg. 1 ) below the sprinkler is directed into inter- 
mediate region I. 

An explanation for this phenomena is that por- 
tions of the water stream are curved inward as they 
follow the converging shape of the tines and that, at 

80 the narrow region between the tips on the tines, the 
portion following the left tine impinges on the por- 
tion following the right tine, to generate an upward 
deflecting motion to the water flowing through the 
middle section of slot 80. 

85 Other embodiments of the invention are within the 
following claims. For example, more than one con- 
verging slot could be provided. 
CLAIMS 

1. Afire protection sprinkler head including a 

90 throatthrough which a nearly horizontal stream of 
fire retardarrt fluid can flow and a detector spaced 
downstream from the flow emerging out of said 
throat, said deflector including a generally planar 
confining element more nearly horizontal than verti- 
95 cal which is positioned above the longitudinal axis of 
said throat forthe purpose of confining the upward 
trajectory of a portion of the stream and a plurality of 
fluid-deflecting elements positioned below the con- 
fining efemtn forthe purpose of deflecting and dis- 

1 00 tri but in g other portions of the stream, some of said 
fluid-detecting elements defining between them- 
selves a plurality of slots extending generally out- 
wardly from beneath said axis, at least one of said 
slots extending generally downward from said axis, 

105 the improvement wherein said downwardly- 
extending slot Is substantially narrower in width at 
its outermost extremity than at an intermediate loca- 
tion that is closer to said axis, so as to raise the tra- 
jectory of fluid passing through said slot 

110 2. The sprinkler head of claim 1 wherein said 
downwardly extending slot is defined generally 
downwardly extending tinea 

3. The sprinkler head of claim 2 wherein the out- 
ward extending portions of said two tines converge 

115 toward each other. 

4. The sprinkler head of claim 3 wherein said 
downwardly extending slot is located directly below 
said axis and thereby raises the trajectory of a por- 
tion of the fluid stream traveling generally beneath 

120 said axis. 

5. The sprinkler head of claim 3 wherein there are 
a further two tines, said further tines extending lat- 
erally and downwardly from said axis, and each of 
said converging tines extend downwardly from a 

125 respect rv one of said further tines. 

6. The sprinkler head of claims 1 or 5 wherein the 
width of said downwardly extending slot at its 
Innermost extremity closest to said axis is less than 
at said intermediate locati n, so that the width of 

130 said downwardly extending slot increases and then 
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diminishes progressing downwardly beneath said 
axis. 

7. Afire protection sprinkler head substantially 
as herein described with reference to and as shown 
5 In Figures 1 to 5 and 7 of the accompanying draw- 
ings. 

Printed for Hsr Majesty's Stationery Offica byTh* Twooddalo Press Ltd., 
Borwfcfeupon-Twosd, 1963. 

PubDsfcad at the Petarrt Office, 25 Southampton Building London, WC2A 1 AY, 
from which copies iray bo obtained* 



